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Magnetic Microbead Detection

Three detection methods
(after force discrimination)

Piezoresistive Optical Magnetoresistive

cantilevers Microscopy Sensors
aka aka aka
FABS FDB BARC

JVST B 14, 789 (1996) Anal. Biochem. 287, 261 (2000) JMMM 225, 138 (2001)



Edelstein, et al., Biosens. & Bioelec.
14, 805 (2000)

BARC: The Bead ARray Counter

A microchip with an array of GMR field sensors.

. Array ssDNA probes on chip
. Protect with nonfouling PEG film

. Capture complementary ssDNA N
In sample (biotinylated) S;t/repta\/'dm

. Inject streptavidin-coated
beads

DNA B

g - Sandwich ;
. Pull off non-specifically Blotinviated /  Probe DNA

sample DNA
bound beads P

. Detect remaining beads
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The BARC Biosensor System

Goal: A biosensor for bacterial & viral pathogens that is:

® Multi-analyte

& Quick
= Fieldable (size, power)

Specific

Data acquisition__
& analysis '

computer\

Cartridge

Magnetics a
electronics box

Subsystems:

 DNA hybridization assay
and probe arrays

e |Instrumentation/software
« GMR sensor chip

e Microbead and sensor
magnetics

e Fluidics



High-Sensitivity, Optics-free Sensing

Next Generation Development:

» Further assay optimization

Immunoassay implementation

High-magnetization microbeads

More complete, robust fluidics
On-chip CMOS electronics

Major Technical Issues:

Next Generation System?
(simulated image)

* Functional beads » Better GMR response

* Integrated magnetics o Getting sample to sensor

Requires integrated development of beads,

sensors, magnetics, fluidics, and biochemistry.
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